Dyslipidaemias play a key role in determining cardiovascular risk; the discovery of statins has contributed a very effective approach. However, many patients do not achieve, at the maximal tolerated dose, the recommended goals for low-density lipoprotein-cholesterol (LDL-C), nonhigh-density lipoprotein-cholesterol, and apolipoprotein B (apoB). Available agents combined with statins can provide additional LDL-C reduction, and agents in development will increase therapeutic options impacting also other atherogenic lipoprotein classes. In fact, genetic insights into mechanisms underlying regulation of LDL-C levels has expanded potential targets of drug therapy and led to the development of novel agents. Among them are modulators of apoB containing lipoproteins production and proprotein convertase subtilisin/kexin type-9 inhibitors. Alternative targets such as lipoprotein(a) also require attention; however, until we have a better understanding of these issues, further LDL-C lowering in high and very high-risk patients will represent the most sound clinical approach.
Introduction
Dyslipidaemias play a key role in determining cardiovascular disease (CVD); the lowering of low-density lipoproteins (LDL) by statins effectively reduces cardiovascular risk as documented by the results obtained in clinical trials and in clinical practice. Experimental evidence, however, clearly suggests that other lipoprotein classes beyond LDL play important roles in determining cardiovascular risk; furthermore, the current efficacy of statin comes short of providing the benefit that could derive from an optimal reduction of LDL cholesterol (LDL-C) in high-risk and very high-risk patients. For these reasons, a number of new potential drugs are under development in this area.
Here, we review the new drugs in clinical evaluation in the field of dyslipidaemias with attention to LDL-C-lowering drugs but also to those that could potentially modulate other lipoprotein classes intimately linked to LDL such as Lp(a).
Emerging therapeutic agents for low-density lipoprotein-cholesterol lowering
New agents for LDL-C-lowering should demonstrate their efficacy principally as add-on therapy to statins, and therefore should integrate their mechanisms of action with the promotion of LDL-receptor activity induced by statins following the inhibition of HMG-CoA reductase activity. The emerging therapeutic agents could be classified in two categories: those interfering with lipoprotein synthesis such as apolipoprotein B (apoB) production or microsomal triglyceride transfer protein (MTP) inhibitors and those promoting lipoprotein catabolism such as proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors.
Interfering with lipoprotein synthesis
Hepatic production of very low-density lipoprotein (VLDL) heavily depends on two dominant proteins, namely apoB and MTP. Apolipoprotein B is an obligatory structural component of VLDL and requires progressive lipidation, mediated by the resident endoplasmic reticulum chaperone MTP, to maintain conformational integrity and folding during the process of lipoprotein assembly. Interfering with this process is therefore an attractive approach for reducing lipoprotein production and decreasing plasma LDL-C concentration.
Apolipoprotein B production inhibitors
The possibility of targeting apoB during the process of gene translation is under extensive investigation. One approach is to block mRNA translation of a gene through the use of a single-strand antisense oligonucleotide (ASO) that is complementary to the mRNA. Following hybridization to the mRNA, the ASO inhibits translation and splicing, leading to mRNA degradation by RNase. 1 As ASO kinetics are characterized by a large and rapid distribution to the liver, this approach is quite attractive to reduce synthesis of proteins, such as apoB, in the liver 2 ( Figure 1 ).
ASOs targeting apoB are quite effective in mice in reducing apoB mRNA liver levels in a dose-response manner 3 followed by a reduction of LDL-C, LDL particle number, circulating TG, and lipoprotein(a) [Lp(a)], while chylomicrons, which contain apoB-48, were spared, probably a consequence of the ASOs preferential uptake by the liver. Mipomersen is an ASO targeting apoB which leads to a dosedependent reduction in apoB and total cholesterol 4 ; the results from clinical trials are summarized in Table 1 .
As monotherapy, mipomersen was tested in individuals with mild-to-moderate hyperlipidaemia, 5 familial hypercholesterolaemia (FH), 6 and in statin-intolerant patients. 7 Mipomersen was studied (13 weeks) at various dosages in patients (n ¼ 18) with mildly to moderately elevated LDL-C (130 mg/dL) who had not taken any lipid-lowering therapy in the past month. LDL-C reductions were greater with increasing dosages (from -7 to -71%, from 50 to 400 mg/week), but adverse effects also increased. 5 The most common was injection-site reaction, which occurred in all patients treated with mipomersen. ALT elevation .3 times ULN occurred in nine patients. 5 In a phase II study, 39 patients with heterozygous FH were randomized to mipomersen 50 mg/week, 100 mg/week, or 200 mg/week or placebo for 6 weeks, or to mipomersen 300 mg/week or placebo for 13 weeks. In the 6-week study, apoB and LDL-C were reduced by 23 and 21%, respectively, with mipomersen 200 mg/week and by 33 and 34%, respectively, with mipomersen 300 mg/week. 6 Lipoprotein(a) and triglyceride changes were not significantly different between treatment groups. The most common adverse effect with mipomersen was a transient injection-site erythema (97%), which in 19 -33% of cases was accompanied by pain, pruritus, and discolouration at the injection site. In four mipomersen-treated patients, (three receiving 300 mg/week), transaminase elevations were .3 times ULN and hepatic steatosis was demonstrated on computed tomography. 6 Mipomersen 200 mg/week was also compared with placebo as monotherapy in 33 high-risk statin-intolerant patients with baseline LDL-C at least 130 mg/dL (mean 244 mg/dL).
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After 26 weeks of treatment, LDL-C was reduced by 47%. Common adverse effect in patients receiving mipomersen were injection-site reactions (95%), ALT elevations .3 times ULN (33%). In a key study, 51 patients with homozygous FH, taking maximal lipid-lowering therapy, were randomized to mipomersen 200 mg/ week or placebo for 26 weeks. LDL-C decreased 25% from 440 mg/dL. 8 Significant reductions in apoB (24%), non-HDL-C (21%), and Lp(a) (23%) were also observed. Injection-site reactions occurred in 76% of mipomersen and 24% of placebo patients and was accompanied with haematoma, pain, or pruritus in 30% of the patients on mipomersen. ALT elevations ≥3 times ULN occurred in 12% of mipomersen patients, including one who had significantly increased hepatic fat on magnetic resonance imaging. 8 The efficacy of mipomersen also in combination with statin therapy in individuals with LDL-C 100 -220 mg/dL on a maximal tolerated statin dose with or without ezetimibe, bile-acid sequestrant, and/or niacin and in FH patients was also confirmed in phase II and phase III studies. 4 Overall, mipomersen provided significant further reduction in LDL-C ( 30%; range 221 to 237%) and other lipids when added to conventional lipid therapy. Injection-site reactions and flu-like symptoms were the most common adverse effects. Liver fat accumulation was also observed, as expected from the mechanism of the action of the drug. Additional studies are needed to provide more information on the incidence of adverse effects, especially on fat accumulation and potential inflammatory response(s) in the liver, as well as compliance. The ongoing Evaluating the saFety and atherOgeniC lipoprotein redUction of mipomerSen in FH (FOCUS FH) study will randomize approximately 480 patients with severe heterozygous FH to treatment with mipomersen once or thrice weekly or to placebo for 6 weeks, with change in LDL-C as the primary endpoint (www.clinicaltrials.gov/ct2/show/NCT01475825). To date, no patients treated with mipomersen had concomitant bilirubin and AST increase consistent with drug-induced liver injury. Whether the liver steatosis will further develop into fibrotic changes is unknown, but so far no such change has been reported. In January 2013, mipomersen has been approved by the FDA for use in homozygous FH with a warning for the possible clinical consequences of the liver fat accumulation (http://ir.isispharm. com/phoenix.zhtml?c=222170&p=irol-news&nyo=0); however, the EMA Committee for Medicinal Products for Human Use (CHMP) issued a negative opinion on mipomersen based on safety issues and further assessment is awaited.
Microsomal triglyceride transfer protein inhibitors
Microsomal triglyceride transfer protein, found in the endoplasmic reticulum of hepatocytes and enterocytes, mediates the formation of apoB-containing lipoproteins in the liver and in the intestine. 9 Mutations in the MTP gene can cause abetalipoproteinaemia, a rare genetic disease characterized by the absence of apoBcontaining lipoproteins, severe malabsorption of fat and fat-soluble vitamins associated during the first few months of life with failure to thrive, diarrhoea, acanthocytosis, steatorrhoea, and in most cases steatohetapatosis. 9 The genetic defect underlying abetalipoproteinaemia suggests that inhibiting MTP may reduce circulating concentrations of cholesterol and apoB-containing lipoproteins ( Figure 1 ). The MTP inhibitor lomitapide has completed phase III testing. The drug, in monotherapy or in combination with conventional lipid-lowering therapy in homozygous FH 10 or in patients with hypercholesterolaemia (LDL-C 130-250 mg/dL), 11 reduced LDL-C, apoB, non-HDL-C, and Lp(a) levels. In an earlier openlabel dose escalation study in six patients with homozygous FH, patients were placed on a low-fat diet (10% of calories from fat) to avoid potential steatorrhoea caused by fat malabsorption with MTP inhibition and received lomitapide at dosages of 0.03, 0.1, 0.3, and 1.0 mg/kg/day for 4 weeks each.
10 LDL-C was reduced from a baseline of 614 mg/dL by 25% with lomitapide 0.3 mg/kg/ day to 51% with lomitapide 1.0 mg/kg/day. At the highest dosage, apoB levels were reduced by 56% and triglyceride level by 65%, respectively. The most serious adverse events were levated aminotransferase levels, which were dosage-dependent and occurred in four of the six patients, and accumulation of hepatic fat, which occurred in all patients and ranged from ,10 to ,30%. Potentially drug-related adverse events were primarily gastrointestinal, especially increased stool frequency (five of six patients), which was often attributable to a high-fat meal. In a 12-week study, 84 patients with hypercholesterolaemia (LDL-C 130-250 mg/dL) were placed on a low-fat diet (,20% of calories from total fat) New therapeutic principles in dyslipidaemia and randomized to three treatment groups: ezetimibe 10 mg/day and placebo for 12 weeks; lomitapide 5.0, 7.5, and 10 mg for 4 weeks at each dosage; or ezetimibe 10 mg/day for 12 weeks and lomitapide 5.0, 7.5, and 10 mg for 4 weeks at each dosage.
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LDL-C was reduced by 20% with ezetimibe monotherapy, 30% with lomitapide monotherapy, and 46% with combination therapy. Both groups receiving lomitapide also had significant reductions in total cholesterol (23-34%), non-HDL-C (27 -41%), apoB (24-37%), and Lp(a) (16-17%). The most common side effects were gastrointestinal. Elevated liver transaminases led to discontinuation of study treatment in nine of the 56 patients receiving lomitapide either alone or in combination; none of the patients receiving ezetimibe alone had elevated liver enzymes. In a recent study, lomitapide added to conventional lipid-lowering therapy in 29 patients with homozygous FH with the dose escalated from 5 to 60 mg a day, decreased LDL-C (baseline 336 mg/dL) by 40% at 26 weeks and by 44% at 56 weeks with a median dose of 40 mg/day. 12 The most common adverse events were gastrointestinal. Elevations in liver transaminases (5-11 times ULN) occurred in four patients and resolved with dose reduction or temporary suspension of the drug. No discontinuation due to liver function abnormalities occurred, and no changes in bilirubin or alkaline phosphatase were observed. Liver fat content assessed by nuclear magnetic resonance spectroscopy increased from 0.9% at baseline to 9.0% at 26 weeks and 7.3% at 56 weeks.
Adverse effects such as elevated liver enzymes and hepatic fat accumulation (expected from the mechanism of action) occur and may restrict the patient population for this drug. However, for patients with homozygous FH that cannot be controlled with conventional lipid-lowering therapy, MTP inhibition may be a beneficial approach.
In December 2012, lomitapide was approved by the FDA for the treatment of patients with homozygous FH, approval from EMA is pending. To date, no cases of suspected drug-induced liver injury have been observed in lomitapide-treated subjects. As the liver lipid accumulation may vary greatly from patient to patient, this matter requires careful consideration and longer-term follow-up to definitely exclude specific changes leading to fibrosis and cirrhosis, especially in the light of the very low-fat diet that the patients were adhering to and the low fat liver content at baseline.
Promoting low-density lipoprotein-receptor activity: proprotein convertase subtilisin/kexin type-9 inhibitors Proprotein convertase subtilisin/kexin type-9 inhibitors Cholesterol homeostasis is regulated by the LDL receptor (LDL-R) through its binding and uptake of circulating apoB-containing lipoproteins (mainly LDL) that are then internalized into the hepatocyte. The key mechanism associated with statin-mediated LDL reduction involves the increase of LDL-R expression on the hepatocyte surface, followed by increased LDL turnover and reduction of plasma cholesterol levels. This mechanism is partially dampened by a negative feedback response associated with the induction of the expression and secretion of PCSK9 by statins, 13 a serine protease which promotes the degradation of LDL-R 14 thus attenuating, at least in part, the lipid-lowering efficacy of statins and ezetimibe. 15 Mutations in PCSK9 that reduce its activity are associated with low LDL-C levels, and protection against coronary heart disease, 16, 17 while gain-of-function mutations result in an increase of LDL-C cholesterol. 18 Also several single-nucleotide polymorphisms in PCSK9 are associated with increased LDL-C levels. 15, 19 Given that PCSK9 acts both intracellularly, as a chaperone directing the LDL-R to the lysosomes, and in the circulation, by promoting LDL-R internalization, 15 the possibility of inhibiting PCSK9 represents an attractive approach to enhance the lipid-lowering effect of statins 15 ( Figure 1 ). Phase I studies conducted in individuals with hypercholesterolaemia (including heterozygous FH) showed that LDL-C was significantly reduced at all dosages and no patients discontinued study treatment because of adverse events for both antibodies. 20, 24 Adverse events occurred in similar proportions of patients receiving REGN727/SAR236553 intravenously and placebo, but in a higher proportion of patients receiving REGN727/SAR236553 subcutaneously compared with placebo. 20 The overall incidence of treatment-emergent AEs was similar in AMG 145 subcutaneous vs. placebo. 24 A number of reports have recently appeared on phase 2 trials for both antibodies on the top of maximal-tolerated doses of statins in hypercholesterolaemic patients including heterozygous familial hypercholesterolaemia, 21, 23, 25, 26 and, in some cases, of statins plus ezetimibe. 22, 27 PCSK9 antibodies were effective also as monotherapy in hypercholesterolaemic 26 and in statin-intolerant patients. 28 The dosing of the antibody by subcutaneous injection with a frequency of twice a month appears to be the optimal approach. The results indicate that a further LDL-C reduction of 50-60% range is achieved ( Table 2) . Assuming a benefit that is linear with the LDL reduction, a reduction of 40-50% of the relative cardiovascular risk can be expected. The safety results for PCSK9 monoclonal antibodies are encouraging and, generally, are well tolerated, with no drug-related adverse effects on liver function tests or other laboratory parameters, and no serious treatment-emergent adverse effects. 20 -22 The number of injection-site reactions (including erythema, pruritis, swelling, haematoma, and rash) were low and mild in severity. However, to date, the trials have been relatively short in duration and on relatively small patient populations. Further trials are therefore required to test the long-term safety and efficacy of PCSK9 monoclonal antibodies in larger and more varied patient populations. In this context, given that statin treatment increases PCSK9 levels, it should be considered that the frequency of injection or the dose administered may need to be increased in statin-treated patients for optimal PCSK9 inhibition. In addition, the possibility that a low-degree engagement of the immune system may occur needs to be actively investigated ; furthermore, as PCSK9 was suggested to modulate hepatitis C virus infectivity, attention must be paid in patients with viral hepatitis. 29 In clinical practice, the initial use of these drugs may be limited to patients at great distance from their targets such as the patients with heterozygous familial hypercholesterolaemia or with acute coronary syndrome (ACS) and high LDL-C. Whether homozygote patients will benefit from this class of drug may depend on whether the mutations present in these subjects allow a minimal LDL-R expression. Finally, statin-intolerant patients may benefit from this therapeutic approach. PCSK9 protein levels can also be reduced through the inhibition of gene translation taking advantage of nucleic-acid-based therapies that promote gene silencing. 30 Among these, the development of SPC5001, a locked nucleic-acid-based inhibitor, and of BMS-844421, an antisense RNA therapy, were terminated during phase I clinical trials. ALN-PCS02, an RNA interference molecule, is being tested in an ongoing phase I study in healthy volunteers to evaluate safety and tolerability of various doses. In preliminary data on 20 subjects, robust target protein knockdown was observed at the highest dose tested, with a mean 60% reduction in plasma PCSK9 levels 3-5 days after administration, with a mean 39% reduction in LDL-C, with no drug-related discontinuations or liver enzyme elevations (www.clinicaltrials.gov/ct2/show/NCT01437059).
Other agents
Ezetimibe, by decreasing cholesterol absorption in the intestine, triggers a two-fold response in the liver, increases cholesterol synthesis, and increases the expression of LDL receptors.
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The further LDL-C reduction after statin therapy is in the range of 23-25%. 32 Clinical endpoint data on the effect of ezetimibe itself with head-to-head comparison with a statin arm have long be awaited and the IMPROVE IT trial data will answer this question, although the trial is investigating an area of LDL-C where only subgroup analyses have been performed with average LDL values in the range of 60 -50 mg/dL. 33 Data from SEAS subgroups 34 and from the SHARP trial 35 are consistent with an effect related to the LDL-C lowering of the drug. The second-line therapy approach indicated by the ESC/ EAS guidelines on dyslipidaemias is consistent with this available evidence. 36 Among the emerging agents in controlling hypercholesterolaemia, a dual modulator of AMP-kinase and ATP -citrate lyase, ETC-1002 therapeutically modulates the pathways of cholesterol, carbohydrate, and fatty acid metabolism and might effectively treat the cluster of interrelated risk factors associated with CVD and diabetes. This agent was tested in patients with elevated LDL-C (130 -220 mg/dL) stratified by baseline TG (,150 or 150-399 mg/dL). ETC-1002 treatment was associated with an LDL-C reduction up to 27% across a broad range of baseline TG levels and was generally safe and well tolerated. 37 Another class of molecules, initially described to improve HDL plasma levels, are the cholesteryl ester transfer protein (CETP) inhibitors, which were shown also to reduce VLDL and LDL plasma levels, the mechanisms by which this effect occurs is not completely understood and may not be related only to the decreased flux of cholesterol into apo B containing lipoproteins from HDL. While the development of the first two compounds was halted either for an off-target effect (torcetrapib) 38, 39 or for the absence of a significant reduction in cardiovascular adverse events in patients with ACS (dalcetrapib), 40 New therapeutic principles in dyslipidaemia the highest potency towards CETP inhibition (anacetrapib and evacetrapib) are being tested in endpoint clinical trials. Anacetrapib at 100 mg/day in patients with coronary heart disease or risk equivalent conditions (peripheral artery disease, cerebrovascular disease, diabetes, or a 10-year Framingham risk score .20%) reduced LDL-C levels by 40% and increased HDL-C levels by 138% with no changes in blood pressure or serum aldosterone levels. 41, 42 This study set the stage for the REVEAL phase III study which will examine major coronary events in 30 000 patients with coronary heart disease, cerebrovascular atherosclerotic diseases, or peripheral artery disease. The completion of the study is estimated for 2017, and the results will be critical to support the clinical relevance of CETP inhibition. Evacetrapib is a benzoazepine compound selectively inhibiting CETP activity. In a phase II study, evacetrapib (30, 100, or 500 mg daily) increased HDL-C levels (+53.6 to +128.8%) and reduced LDL-C (213.6 to 235.9%) compared with placebo. Evacetrapib 100 mg daily in combination with statins increased HDL-C levels by 80% and decreased LDL-C levels by 12% above statin monotherapy. 43 The effects of evacetrapib on cardiovascular outcomes is being studied in a large phase III trial, ACCELERATE. Evacetrapib, like anacetrapib and dalcetrapib, is well tolerated with no adverse effects on blood pressure and mineralocorticoid levels. 43 Ultimately, the benefits of each of these novel CETP inhibitors must be determined through prospective, randomized, clinical outcome trials. While CETP inhibitors were developed to increase HDL-C more than any therapy currently available, the benefit may still be due to the incremental lowering of LDL-C owing the mounting evidence against a causal role for HDL in causing atherosclerosis, 44 and this requires careful consideration for the transfer of these drugs in the clinical practice.
Lipoprotein(a)-lowering drugs
Major advances in understanding the causal role of elevated Lp(a) in premature CVD have been achieved. 45 Although the benefits of lowering Lp(a) per se are still not demonstrated, a number of clinical and experimental studies, including mendelian randomization studies, indicate that this lipoprotein is causal in CVD. 46, 47 Whether this occurs by proatherogenic mechanisms, by enhancing coagulation or both remains to be addressed. Compared with LDL, Lp(a) is relatively refractory to both lifestyle and drug intervention. The data on the effects of statins and fibrates on Lp(a) are limited and highly variable. Overall, statins have, however, been shown to modestly decrease elevated Lp(a) in patients with heterozygous familial hypercholesterolaemia. In the Coronary Drug Project trial, niacin was shown to reduce Lp(a) levels by up to 40% in a dosedependent manner in addition to the other potential beneficial effects of reducing LDL-C, total cholesterol, TG, and remnant cholesterol and raising HDL-C. 45 Data from the HPS2-THRIVE trial were recently released (http://www.thrivestudy.org/). The trial was aimed at investigating in more than 25 000 patients with pre-existing atherosclerotic vascular disease, who were all receiving simvastatin 40 mg daily (plus, if indicated, ezetimibe 10 mg daily), the effects of raising blood HDL cholesterol on the risk of major vascular events among patients receiving effective LDL-lowering therapy. The preliminary results indicated that the nicotinic acid/laropripant combination is not associated with beneficial effects on combined cardiovascular events on the top of maximal LDL-C lowering therapy. These results prompted the producer to withdraw the drug worldwide. Given the effects of nicotinic acid on HDL-C, this trial further supports the negative data on the role of HDL-C as causal in CVD as indicated by recent Mendelian randomization study. 44 In addition, a significant increase of non-fatal serious adverse events (including intracranial and GI bleeding) was reported in the group receiving nicotinc acid/laropripant. Whether laropiprant might be responsible for these findings is unknown. Ultimately, it will also be of interest to know if benefits have occurred in specific subgroups with elevated Lp(a) levels. Future analysis will provide this much needed information. The overall results of the study are in agreement with those of the AIM-HIGH study that reported no effect for nicotinic acid on the top of statins in patients with established CVD and low HDL. 48, 49 A recent meta-analysis including also the AIM-HIGH trial , however, still indicates a CV benefit of nicotinic acid. 50 Whether patients with low HDL and high triglycerides would benefit from this treatment, as it has been suggested for fibrates in the Accord trial, 51 remains to be addressed.
Controlled intervention trials with selective reduction in plasma Lp(a) levels aimed to reduce CVD are still needed; selective Lp(a) apheresis may represent such an approach. 45 Other agents reported to decrease Lp(a) to a minor degree (10%) include aspirin, L-carnitine, ascorbic acid combined with L-lysine, calcium antagonists, angiotensin-converting enzyme inhibitors, androgens, oestrogen and its replacements (e.g. tibolone), and anti-estrogens (e.g. tamoxifen), while the development of a thyroxine derivative such as eprotirome, although effective in reducing Lp(a), was halted because of long-term cartilage damage in pre-clinical studies. 52 Given that a proper lipidation of apoB is a pre-requisite for Lp(a) assembly and secretion in plasma, it was not unexpected that both mipomersen and lomitapide resulted in Lp(a) reduction in the range of 40-50% the first 4 and up to 17% the second.
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Finally, PCSK9 inhibition results in a reduction of Lp(a) in the range of 25 -30%. 20 The mechanism of this effect is unclear but may be related to the increased expression of LDL receptors that will make fewer LDL available for the interaction with apo(a) to form the lipoprotein. More recently, early pre-clinical studies suggest that targeting liver expression of apo(a) with ASOs may provide a highly effective approach to lower elevated Lp(a) levels in humans. The development of ASOs directed to KIV-2 repeats to lower Lp(a) levels might offer the unique opportunity to address the relevance of lowering Lp(a) levels in the therapy and prevention of CVD.
It is clear that more detailed studies of the metabolism of Lp(a) are required to aid in the design and development of selective and potent therapies for lowering Lp(a). 45 Given the critical role of Lp(a) synthesis in determining the plasma concentration of Lp(a), targeting either the synthesis of apo(a) and/or the formation of Lp(a) would appear worthwhile.
Conclusions
Although statins provide effective and substantial reductions in LDL-C, non-HDL-C, and apoB, many patients do not achieve the recommended goals despite maximal therapy, and some patients cannot tolerate high-dose statin therapy thus remaining at unacceptably elevated risk. Available agents combined with statins can provide additional benefit on LDL-C reduction, and agents in development may increase therapeutic options. Genetic insights into mechanisms underlying regulation of LDL-C levels have expanded potential targets of drug therapy such as PCSK9 and led to the development of novel agents. Lp(a) may also represent an attractive target; however, with currently available intervention, it will be difficult to address, whether decreasing Lp(a) provides a reduction in cardiovascular risk. Until we have a better understanding of these issues, further LDL-C lowering in high-risk and very high-risk individuals remains the pillar for lipid-lowering intervention in decreasing cardiovascular risk.
